High negative pressure subcutaneous suction drain for managing debilitating subcutaneous emphysema secondary to tube thoracostomy for an iatrogenic post computed tomography guided transthoracic needle biopsy pneumothorax: Case report and review of literature  by Ahmed, Zeeshan et al.
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INTRODUCTION:  Subcutaneous  emphysema  is  a  common  complication  of  tube  thoracostomy.  Though  self-
limiting, it should  be treated  when  it causes  palpebral  closure,  dyspnea,  dysphagia  or undue  disﬁgurement
resulting  in  anxiety  and distress  to the  patient.
PRESENTATION  OF  CASE:  A  72  year  old man  who  was  a known  case  of  COPD  on bronchodilators  devel-
oped  a large pneumothorax  and  respiratory  distress  after  a CT  guided  transthoracic  lung  biopsy  done
for  a lung  opacity  (approx.  3 × 3  cm)  at the  right  hilar region  on  Chest  X-ray.  Within  24 h  of an  urgent
tube  thoracostomy,  patient  developed  intractable  subcutaneous  emphysema  with  closure  of palpebral
ﬁssure  and  dyspnea  unresponsive  to increasing  suction  on  chest  tube.  A subcutaneous  fenestrated  drain
was placed  mid-way  between  the  nipple  and  clavicle  in  the  mid-clavicular  line  bilaterally.  Continuous
negative  suction  (-150 mmHg)  resulted  in  immediate,  sustained  relief  and complete  resolution  within
5 days.
DISCUSSION:  Extensive  and  debilitating  SE (subcutaneous  emphysema)  has to be  treated  promptly  to
relieve  patient  discomfort,  dysphagia  or imminent  respiratory  compromise.  A variety  of  treatment  have
been tried  including  infraclavicular  blow-hole  incisions,  subcutaneous  drains  +/−  negative  pressure  suc-
tion,  fenestrated  angiocatheters,  Vacuum  assisted  dressings  and  increasing  suction  on  a pre-existing  chest
tube. We  describe  a  high  negative  pressure  subcutaneous  suction  drain  which  provides  immediate  and
sustained  relief  in debilitating  SE.
CONCLUSION:  Debilitating  subcutaneous  emphysema  which  causes  distress,  anxiety,  palpebral  closure,
dyspnoea  or  dysphagia  requires  intervention.  High  negative  pressure  subcutaneous  suction  drain  pro-
vides  immediate  and  sustained  relief  in  extensive  and debilitating  SE.
©  2016  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CCaccess  article  under  t
. Introduction
Pneumothorax secondary to transthoracic needle biopsy (TTNB)
s a common complication which has to be treated with tube thora-
ostomy in severe cases. Chest tube malposition and subcutaneous
mphysema are common complications of tube thoracostomy.
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Extensive and debilitating subcutaneous emphysema (SE) has
to be treated promptly to relieve patient discomfort, dysphagia or
imminent respiratory compromise. We  describe a high negative
pressure subcutaneous suction drain which provides immediate
and sustained relief in debilitating SE.
2. Presentation of case
A 72 year old man  who  was  a known case of Chronic obstructive
pulmonary disease (COPD) was referred to us for evaluation of a
lung opacity (approx. 3 × 3 cm)  at the right hilar region. (Fig. 1A)
He was chronic smoker (60 pack years).
Physical examination revealed a hyper-resonant chest on per-
cussion, and prolonged expiration with wheezing on auscultation.
roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. (A) Chest X-ray PA view showing an opacity (approximately 3 × 3 cm)  at the right hilar region with silhouette sign. Bilateral ﬂattening of the diaphragms, a long
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rarrow heart shadow, hyperlucency of the lungs with rapid tapering of vascular sh
ung  opacity than the previous X-ray. (C) Chest X-ray AP view (supine) showing ch
he  right diaphragm.
Fiberoptic bronchoscopy showed narrowing of lumen of Right
pper, middle, and intermediate bronchus due to extrabronchial
ompression and bronchoscopic biopsy was inconclusive. Contrast
nhanced CT(CECT) scan of chest revealed evidence of hypodense
arge well deﬁned egg shaped solid mass lesion of size 6.7 × 5.7 cm
oted in right middle lobe of lung in posterobasal segment with
ell-deﬁned margins. Pulmonary function test (PFT) revealed a
EV1 (Forced expiratory volume1) to be 1.36/3.20, 43% of predicted
alue.
A CT guided transthoracic lung biopsy was done. Subsequently,
he patient complained of dypnoea with decreased air entry on the
ight side and hyperresonant note on percussion. A chest X-ray
onﬁrmed a large Right pneumothorax. (Fig. 1B) An urgent bed-
ide tube thoracostomy with a 32 F Malecot catheter was done and
onnected to an underwater seal. The patient’s condition improved
nd the pneumothorax resolved completely as seen on the repeat
hest X-ray AP view but the tube was malpositioned in the 7th
ntercostal space and directed centrally. The tube was  withdrawn
y 2 cm.  As the water column was moving and the lung had re-
xpanded, we decided to wait and watch. (Fig. 1C) There was a
ersistent air leak in the chest tube which made us suspect rup-
ure of a large emphysematous bullae. The patient developed SE
n the right chest wall which slowly progressed to the entire chest
all, abdomen, bilateral thighs, neck, face and bilateral palpebral
ssures over the next 24 h. Eventually, the patient was  unable to
pen his eyes and started complaining of dyspnoea and dyspha-
ia. Applying negative suction on the chest tube upto − 40 cm of
ater did not relieve the condition. Since the ﬁrst chest tube was
unctioning and the lungs had re-expanded, we  decided against
sing a second chest tube which would have been more invasive
ption than a subcutaneous suction drain under high negative suc-
ion pressure. Two 1.5 cm horizontal incisions were made in the
kin and subcutaneous tissue bilaterally in the anterior chest wall
id-way between the nipple and the clavicle in the mid  clavicu-
ar line. A plane was created just above the pectoralis fascia using
 hemostat forceps. We  inserted the fenestrated limbs of a read-
ly available 12 F negative suction subcutaneous drain (Romo Vac
et, Romsons International, Noida, India). The efferent limb of the
rain was attached to the negative pressure suction apparatus at a
ontinuous high pressure of − 150 mmHg. A manual compression
assage was done form the face downwards to force the alreadyrapped air towards the fenestrated limbs. There was  an immediate
elief to the patient and the patient could open his eyes immedi-
tely (Fig. 2). The pressure applied was constant at − 150 mmHg. A
epeat CECT thorax showed the chest tube to be located in the Rights are noted. (B) Chest X-ray PA view showing a large pneumothorax with a larger
ain in situ in the 7th right intercostal space pointing centrally and lying just above
oblique ﬁssure with marked right pneumothorax, extensive bilat-
eral SE, presence of emphysematous bullae in bilateral lung ﬁelds,
and a large heterogeneous density lesion with irregular margins in
right lower lobe (Fig. 3).
The time to complete resolution was 5 days after which the sub-
cutaneous drains were removed. The chest drain was  removed on
the 6th day post drain insertion as there was no air leak.
The patient was  eventually diagnosed with Small cell cancer
lung and is currently receiving Cisplatin-etoposide combination
chemotherapy.
3. Discussion
The most common complications of transthoracic needle biopsy
(TTNB) are pneumothorax (20.5%) and clinically signiﬁcant hem-
orrhage (2.8%) [1]. Risk factors for developing a post-TTNB
pneumothorax are increased depth of lesion, increased patient age,
increased time of needle across the pleura, traversal of a ﬁssure and
presence of COPD and emphysema [2]. Most of these pneumotho-
rax are self-limiting, but some intractable cases eventually require
chest tube drainage.
The British thoracic society has described a triangle of safety
for intercostal drain insertion bordered by the lateral border of
the pectoralis major, anterior border the latissimus dorsi, a line
superior to the horizontal level of the nipple and apex below the
axilla [3]. Ball et al. described tube thoracostomy complications as
insertional (visceral or parietal injuries of the intercostal artery
or intra-parenchymal lung), positional (extrathoracic placement
or atypical intrathoracic placement resulting in tube failure and
replacement) or infectious (wound infection or empyema) [4]. In
cases of malposition of chest tube, if a tube is inserted in the 5th,
6th or 7th intercostal space in the lateral chest wall and directed
centrally, it is more likely to enter the oblique ﬁssure [5]. Thoracic
CT scan is the most reliable investigation to detect a mal-positioned
chest tube [4]. In a review of 76 chest tubes placed in 61 patients by
residents, there were 17 (22.4% per procedure) complications with
non-surgical residents more likely to have complications [4].
Subcutaneous emphysema (SE) is common complication self-
limited complication of tube thoracostomy. Any SE on positive
pressure ventilation, causing palpable cutaneous tension, palpebral
closure, dysphagia, and dysphonia or associated with pneu-
moperitoneum, airway compromise, “tension phenomenon” and
respiratory failure is labelled extensive SE as deﬁned by Srinivas
et al. [6].
CASE  REPORT  –  OPEN  ACCESS
140 Z. Ahmed et al. / International Journal of Surgery Case Reports 26 (2016) 138–141
F ﬁssure
p  inser
a
b
s
[
t
r
f
d
d
t
a
F
a
pig. 2. (A) Extensive subcutaneous emphysema resulting in closure of palpebral 
ressure subcutaneous suction drain. (C) Patient is able to open his eyes after drain
Usually, SE is due to a tear in lung tissue. After alveolar rupture,
ir preferentially moves from the pulmonary interstitium along the
ronchovascular sheaths to the lung hilum from where it can pass
uperﬁcial to the endobronchial fascia towards the thoracic inlet
7]. Therefore, the best site for decompressing SE is at the level of the
horacic inlet. In patients with tube thoracostomy for pneumotho-
ax, SE can result if the parietal pleura is torn creating a pathway
or the air into the subcutaneous tissue [8].
Various methods have been tried for managing extensive and
ebilitating SE. In the most comprehensive review of literature till
ate, Johnson et al. determined that no single method can be said
o be the best method in the absence of randomized trials. Infr-
clavicular incisions, subcutaneous drains and increasing suction
ig. 3. (A) Contrast enhanced CT thorax showing chest tube lying in the right oblique ﬁs
nd  a large heterogeneous density lesion with irregular margins in right lower lobe ex
redominantly necrotic with mild enhancement on post contrast scans. (B) Note the emps. (B) Patient sitting upright on his bed 10 min after insertion of a high negative
tion. (D) Patient on post drain insertion day 2.
on an in situ chest drain all provided adequate relief. Selecting any
method is dependent on patient factor and physician preference [9].
Fenestrated angiocatheters +/− manual compressive massage
has been used with varying degrees of success. The most common
drawback is the small luminal diameter which is susceptible to
blockage. The time to complete resolution is also greater compared
to other methods [10]. Repeated manual compressive massage
increases the effectiveness but is cumbersome [6]. Subcutaneous
drains using penrose-type small rubber tubes, Jackson-Pratt drains
or Seldinger chest drains have been described to be effective
[8,11,12]. Some of these methods have been assisted by repeated
manual compression massage [12] or low level negative pressure
suction [8,11]. Infraclavicular blowhole incisions are an effective
sure, marked right pneumothorax, extensive bilateral subcutaneous emphysema,
tending in right upper and middle lobe with size 100 × 93 × 107 mm which was
hysematous bullae in bilateral lung ﬁelds.
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ethod of treating extensive SE though it needs regular dress-
ng, has risk of infection, leads to an unsightly scar and eventually
he tract closes [13]. Byun et al. have demonstrated Vacuum
ssisted closure therapy to be effective in 10 patients with ven-
ilator associated massive subcutaneous emphysema at a pressure
f − 150 mmHg. The mean duration of NPWT (negative pressure
ound therapy) was 7.3 ± 4.8 days and the mean number of dress-
ng changes were 1.4 ± 0.5 [14].
In conclusion, tube thoracostomy is an essential bed-side skill
or surgical residents in particular and health-care professionals in
eneral. Sub-cutaneous emphysema is a common self-limited com-
lication of tube thoracostomy usually managed conservatively.
ebilitating SE requires intervention. We  describe high negative
ressure suction subcutaneous drain which can provide quick and
ustained relief in cases of extensive and debilitating SE.
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